Objective: To verify if the reference values of Sleep Apnea cephalometric analysis of North American individuals are similar to the ones of Brazilian individuals presenting no craniofacial anomalies. The study also aimed to identify craniofacial alterations in Obstructive Sleep Apnea-Hypopnea Syndrome (OSAHS) patients in relation to individuals without clinical characteristics of the disease through this cephalometric analysis.
INTRODuCTION
The radiographic cephalometry is an important element for investigation of alterations that occur during craniofacial growth and development. This technique transcended the boundaries of odontology and, today, presents signiicative importance in other areas, such as Otorhinolaryngology, as an important tool for the evaluation of upper airways (UA) and diagnosis of the obstructive sleep apnea-hypopnea syndrome (OSAHS). 25 The OSAHS consists in repeated apneic events, resultant from total or partial collapse of the pharynx during sleep. It was identiied, predisposing factors such as obesity, alterations on the neuromuscular pattern and skeletal or sot tissue anatomical alterations. 24 Many authors 1, 4, 7, 9, 21 discussed and validated the lateral cephalometric radiograph for evaluation of the UA. Although it consists in method of diagnosis through two-dimensional image, the lateral cephalometric radiograph provides linear and angular measurements that are essential to locate the spots of obstruction of the pharynx. 17, 18 Simões 24 evaluated through lateral cephalometric radiographs, the pharyngeal space in north American individuals with normal occlusions belonging to Ann Arbor's sample. This work generated a table with standard values that is widely used as reference in Brazilian radiological and orthodontic clinics. However, studies that validated this analysis were not found for the use in the Brazilian population.
In this context, the objective of this study was to verify if reference values of Sleep Apnea cephalometric analysis relative to North American individuals are similar to the ones of Brazilian individuals with no craniofacial anomalies. The study also aimed to identify craniofacial alterations in OSAHS patients in relation to individuals without clinical characteristics of the disease.
MATERIAL AND METhODS
The present study was approved by the Ethics Committee in Research of the State University of São Paulo, São José dos Campos, School of Dentistry, under the protocol number 103/2007/2006-PH/CEP.
Sample selection
In the present study, 55 lateral cephalometric radiographs were used. Twenty-six from individuals with diagnosis of OSAHS confirmed by polysomnographic exam, consisted of 18 males ranging from 20 to 70 years of age, and 8 females from 30 to 57 years of age. The radiographs were obtained at the same center of dental radiology. Polysomnographic exams were also performed in a single clinic specialized in sleep disorders.
Twenty nine radiographs of individuals presenting no symptoms relative to OSAHS were also used, comprising 11 males from 18 to 29 years of age and 18 females from 19 to 35 years of age.
The criteria for inclusion of the cephalometric radiographs of OSAHS patients were: Polysomnographic examination report that corroborated the diagnosis of OSAHS available and performed in specialized clinic according to protocol recommended by the Brazilian Society of Sleep on the I Consensus in Snore and Sleep Apnea, 27 including the AHI values, body mass index (BMI), total period of sleep and period of sleep in each stage, average heart rate and baseline oxyhemoglobin saturation (SO 2 ).
Regarding the control group, the criteria were: Existence of medical report with full information about the systemic conditions of the individuals: Not syndromic, did not snore, did not use medicines to induce sleep (hypnotic or neuroleptic), had not been subjected to orthognathic surgical treatment, upper airways treatment or previous orthodontic treatment, did not have respiratory or neurological problems, were not obese and with harmonious facial profile and Class I skeletal pattern.
It were excluded the radiographs that presented the image of the soft palate in format of inverted V, which, according to McNamara Jr., 19 indicates that the individual swallowed at the moment of obtaining the image, which can interfere on measurements related to this structure.
Cephalometric analysis
The cephalometric radiographs were digitized with resolution of 300 dpi through flatbed scanner EPSON Perfection 4990 (Epson America Inc., Long Beach, California,USA) with transparency reader attached and its respective software SilverFast ® SE 6. The images were saved in TIFF format (Tagged Image File Format) without compression. The cephalometric analysis were performed by a single evaluator and digitized through the software Radiocef Studio 2.0 (Radiomemory, Belo Horizonte/MG). In the present study, for the classification of individuals on the control group regarding the sagittal skeletal pattern, it was used the ANB angle. Only individuals with ANB between 0° and 4° were selected.
For evaluation of the UA and related structures, it was used the Sleep Apnea analysis which is in the list of analysis of the software and is based on works by Simões 24 and Pinto. 21 This cephalometric analysis is constituted of 28 points forming 14 factors (linear measures), shown in Figure 1 .
Statistical analysis
For evaluation of method error, the measures were obtained twice with 30 days interval. The results of both readings were compared through simple Linear Regression Analysis and Student's t test with level of significance at 5% (α = 0.05).
The mean for every factor obtained on the control group was compared to the standard value of the Sleep Apnea analysis through the test. Posteriorly, to verify differences between the group of OSAHS patients and the control group, it was used the Student's t test with α = 0.05.
RESuLTS
The mean between the first and the second reading of each measure was used to calculate the ana-lyzed factors. The results of z test, used for comparison of means of the control group and of standard values of Sleep Apnea analysis, 24 are represented on Table 1 and Figure 2 for females and on Table 2 and Figure 3 for males. The p values of comparisons and results of Student's t test for studied groups are represented on Tables 3 and 4 .
DISCuSSION
Through the results of the present study it was observed that, despite the evident physical differences between Brazilian and north American individuals, there was no significative difference on the cephalometric dimensions relative to UA among the individuals of these two nationalities, indicating that there is possibility of using the table of standard values for OSAHS on the evaluation of Brazilian individuals. The hyoid bone was more anteriorly positioned in females on the group of OSAHS subjects and did not present significant difference in males on the present research, similar to the findings by Tsai et al, 26 who found that this factor is associated to greater severity of OSAHS in females.
It is known that the hyoid bone has no bone articulation and is suspended by a grid of muscles and ligaments. Therefore, its position is largely dependent of muscle ligaments, such as tongue, and it is also inluenced by the individual's posture. 8 This fact explains the importance of evaluating this structure in apneic individuals.
Battagel and L'Estrange 4 asserted that the greater alterations on dimensions of UA in OSAHS patients occur in the oropharynx, agreeing with Lowe et al, 16 and were related to the reduction of the median posterior palatal space that, in the present work, was also reduced on the group of OSAHS subjects. This space has close relation to the dimensions of the sot palate which increased length was related to presence of OSAHS in several researches 3, 4, 10, 20, 25, 26 and the present study.
The lower airspace is significantly reduced on the group of OSAHS patients agreeing with Lyberg et al. 17 This obstruction of the hypopharynx is related to the epiglottic region that corresponds to the area of great interest for orthognathic surgeries. 13 On Figure 4 , it can be compared lateral cephalometric radiographs correspondent to group of OSAHS subjects and the control group, in which is observed the most common alterations of UA and related structures found on the group of OSAHS patients in relation to the control group.
The hypothesis that anatomic factors, are involved on the etiology of OSAHS has great support in literature. Therefore, it is important to know the anatomic alterations predominant in apneic individuals so that professionals that work directly with lateral cephalometric radiograph can identify risk factors and refer the patient to specialists and speciic exams such as polysomnography, considered the gold standard exam for diagnosis of OSAHS. This will contribute to the early diagnosis of the disease, avoiding the severe sequelae related to it.
CONCLuSIONS
» Craniofacial measures used as reference on the diagnosis of OSAHS, can be applied to Brazilian individuals.
Today, the diagnosis and treatment of OSAHS depend on a multidisciplinary team of health professionals. The dentist, specially the orthodontist, maxillary functional orthopedist and oral and maxillofacial surgeon have fundamental role on the diagnosis of obstruction of UA through radiographs that are part of their work routine. Besides, they participate actively on the treatment of apneic individuals through intraoral appliances 11, 12, 22 or orthognathic surgeries.
Several methods of diagnosis by image can be used in order to evaluate the dimensions of UA, however in this study, it was chosen the lateral cephalometric radiograph because this exam is considered the most accessible and widely requested method according to other authors. 1, 4, 17, 18 The choice for the cephalometric analysis used in this study was due to its large use in radiological and orthodontic clinics and for it embraces measures in all regions susceptible to obstruction.
It was considered important to verify if reference values for the craniofacial measures based in studies with American individuals can be used for Brazilian individuals since in a study comparing OSAHS patients from two distinct ethnicities, Cakirer et al 6 found significant differences on the craniofacial characteristics associated to UA between these groups.
The narrowing of the nasopharynx observed in OSAHS male patients (Table 3 ) was a finding similar to presented by other authors. 1, 4, 17, 21, 23 According to some studies, 5, 19, 21 the upper pharyngeal space is one of the regions most susceptible to collapse due to frequent hypertrophy of the pharyngeal tonsils. In the present study, the tonsils were not separately evaluated, however, it was considered the dimensions of the soft tissue on the nasopharynx by marking the posterior point where there was greater obstruction of the airway according to McNamara Jr. 19 King 15 mentioned that the forward and downward growth of the face is afected by the anterior growth of the cranial base and posterior growth of the occipital bone or by the association of both, and this growth will contribute to the increase of the pharynx's diameter. In female OSAHS patients was observed a reduction on the cranial base and on the dimensions in all regions of the pharynx. Some authors 3,2,8,26 mentioned the decrease of the cranial base as one of the cephalometric indings characteristics of OSAHS. 
